Aim: Dental caries is a convoluted, chronic, multifactorial disease. The correlative roles of heredity and environment (nature vs. nurture) in the origination and development of dental caries have intrigued scientific researchers.To examine and analyze the role of dermatoglyphics in predicting the susceptibility of individuals to developing dental caries. Materials and Methods: 100 children in the age group 5-12 years were examined during a school screening camp. They were divided into four groups as follows: Caries-free males (decayed, missing, and filled teeth [DMFT] score =0), caries-free females (DMFT score =0), males with caries (DMFT score ≥5), and females with caries (DMFT score ≥5). The handprints of each child were taken and the frequency of occurrence of particular type of dermatoglyphic pattern on the fingertip of each digit was noted. Separate DMFT scores were recorded and analyzed. Statistical analysis was undertaken using nonparametric tests and t-test to compare the dermatoglyphic pattern changes between the two groups and was applied for each variable, to compare the proportions and P value. Results: A correlation was observed between caries susceptibility and fingerprint patterns in the subjects. The female caries group showed maximum occurrence of whorls than the caries-free group and the whorl pattern was found to be more prevalent in females on their left hand thumb than in males, who showed more whorls on their right hand thumb and 3 rd digit. Conclusion: Dermatoglyphics can be used as an inexpensive noninvasive tool for diagnosing susceptibility to caries.
INTRODUCTION
The word "Dermatoglyphics" is derived from the Greek word "Derma" meaning skin and "glyphic" meaning carvings. Dermatoglyphics is a study of palmar and plantar dermal ridge carvings on the hands and feet. The terminology was coined by Harold Cummins and Midlo in 1926, and Cummins is regarded as the "Father of dermatoglyphics." [1] Dissimilar to the palmar lines or creases which keep changing all through life, these structures or configurations are genetically decided and remain invariable all through life.
Dermatoglyphics is deemed a window to congenital malformations and is a sentient marker of intrauterine anomalies. While fingerprints have played a significant role in forensic medicine, the significance of these patterns in genetics was not appreciated till recently. This science has proved to be a useful complement to other diagnostic methods in distinguishing certain syndromes of genetic origin.
The dermal ridges evolve with regard to the volar pads, which are formed by the 6 th week of gestation and reach maximum size between 12 th and 13 th weeks. It signifies that the genetic message contained in the genome -normal or abnormal is decoded at this time and is embodied by dermatoglyphics too. Abnormal dermatoglyphic patterns have been observed in several nonchromosomal genetic disorders and other diseases whose etiology may be influenced directly or indirectly by genetic inheritance. Dermatoglyphics is assumed to be genetically controlled although the exact mechanism of inheritance in still unknown. The utility of dermatoglyphics in medicine has been demonstrated by several investigators. [1, 2] The major advantages of dermatoglyphics are: i. The epidermal ridge of the palms and fingers are fully developed at birth and thereafter remain unchanged for life. ii. Scanning or recording of their permanent impressions (i.e., fingerprints) can be accomplished rapidly, inexpensively and without causing any trauma to the patient. The scanning and recording is better in children as the prints are fine in them. [3] The underlying principle of dermatoglyphic patterns as genetic indicator for dental caries is the development of primary palate during 6-13 th week of intrauterine life. Epithelium of primary palate as well as finger buds which have ectodermal origin, also originate from the same site. Another important point is that epithelium of finger buds and enamel, which is most vulnerable to dental tissue to caries, have ectodermal origin, and both grow at the same period of intrauterine life. That dermatoglyphic patterns are genetically determined have been proved by several researchers.
Aim
To examine and analyze the significance of dermatoglyphics in predicting the susceptibility of individuals to developing dental caries.
MATERIALS AND METHODS
A cross-sectional study was performed on 100 school children belonging to the age group 5-12 years by the department of conservative dentistry and Endodontics, St. Joseph dental college and hospital, Eluru, Andhra Pradesh, India. Institutional ethical clearance was obtained to carry out the study. Informed written consent was obtained from parent/guardian of the patient. The sample size was selected based on previous dermatoglyphic studies on dental caries by Sharma and Somani. [4] and Vijender et al. [5] The armamentarium used in the study included basic diagnostic instruments needed for recording decayed, missing, and filled teeth (DMFT) index and the materials needed for recording handprints. They were as follows:
• Basic diagnostic instruments [mouth mirror, probes, tweezers] • Gauze pads • Duplicating printing ink • Bond paper (white) • Magnifying glass (2× power) • Soap.
Groups: Brief case history with clinical examination as per the WHO guidelines was conducted and DMFT index was recorded by four postgraduate students under supervision of a rofessor.
• Caries-free group (n = 50): The children with DMFT score "0," i.e., with no caries were subdivided into Group A -males and Group B -females. • Caries group (n = 50): The children with DMFT score more than or equal to "5" were subdivided into Group C-males and Group D-females.
Exclusion criteria
Children with special needs (e.g., cleft lip and palate syndromes, medically/physically challenged) were excluded as literature indicates that they exhibit an unusual dermatoglyphic pattern, and oral hygiene maintenance is inconsistent in them compared to normal healthy children.
Recording of handprints
Atasu and Somani technique of recording fingerprints was employed during the course of the study. The technique of recording fingerprints was explained in detail to the children and they were advised not to smear the dye on their body or clothing. The hands of the patient were cleaned thoroughly and blot dried. The duplicating ink was dispensed in a pea-sized amount for each hand and spread to the entire area of palm and fingers using a gauze pack. A very minimal amount of dye was taken as this helped in getting clear handprints. The more the amount of dye and darker were the prints and thus unreadable. Various dyes were tested before selecting black duplicating printing ink.
Once, even spread of the dye was established, the patient was instructed to place his/her hand with all fingers apart on a sheet of paper without shaky movements. Light pressure was applied over all the fingers to ensure proper recording of prints. The handprints obtained were checked for their clarity through a magnifying glass (2×) and a number was given to it. Frequently, it was observed that the thumb did not provide proper prints, which could be due to its spatial orientation as compared to the rest of the fingers. Hence, a separate impression of the thumb was taken.
The presence of core and the triradii of the pattern had to be recognizable to include the handprint in the study. If these markers could not be distinguished clearly, then another handprint was recorded. The handprints taken were preserved carefully.
All the handprints were examined by a single-blinded examiner. The examiner had been previously guided by a finger print expert from the forensic department in the techniques of studying and classifying fingerprints.
Method of reading handprints
The handprints were observed in a sequential manner:
• They were analyzed from the 4 th digit of left hand moving in a clockwise direction till the thumb. • Then, they were analyzed from the thumb of right hand moving in a clockwise direction till the 4 th digit.
It was done under a magnifying glass with 2× power.
Only the occurrence of type of pattern on the fingertips of 10 digits was noted.
Evaluation of patterns
The diverse patterns of fingerprints were analyzed according to the established criteria for classification of patterns. The data recorded were entered in Microsoft excel sheet and applied for statistical analysis. Statistical analysis was carried out using nonparametric tests and t-test to compare the dermatoglyphic pattern changes between the study group and the control group and was applied for each variable, to compare the proportions and P value.
RESULTS
A total of 100 patients were included in the study of which 1. 50 patients free of caries: Group A -male: 31 and Group B -female: 19.
50 patients having caries: Group C -male: 22 and
Group D -female: 28.
22 male and 28 female patients had DMFT score of 5 or more, while 31 male and 19 female patients were caries free. The caries occurrence rate was more in females than the males [ Figure 1 ].
Type of dermatoglyphic pattern: The frequency of true patterns of loops, whorls, arches and composite was counted on the fingertips of all the 10 digits. Handprints of caries-free patients, especially males, showed maximum loops, followed by whorls and arches and the least present were composite [ Figure 2 ].
The female caries group showed maximum occurrence of whorls than caries-free group and they were found to be more prevalent in females on their left hand thumb digit than in males, who showed more whorls on their right hand thumb and 3 rd digit [ Figure 3 ]. 
DISCUSSION
The basic nomenclature of the types of fingerprint patterns was proposed by Sir Francis Galton in 1892. Fingerprint patterns are classified as loops, whorls and arches. The loops can be further sub grouped as ulnar loops and radial loops. The identification of these dermatoglyphic configurations can be done after knowing the basic dermatoglyphic indicators, which are core (or "center" of pattern) and triradii (or "delta" of pattern). Ideally, a triradii is the point marked by the confluence of three ridges that form angles of approximately 120° with one another. If these ridges fail to meet, triradial point is represented by a very short, dot-like ridge called as "Island."
A loop is identified as a series of ridges that enters the pattern area on one side of digit, recurves abruptly and leaves the pattern area on the same side. A single triradius is present, which is located laterally on the fingertip, where the loop is closed. If the ridge opens on ulnar side (away from thumb), it is called as ulnar loop, and if it opens toward the radial side (toward thumb), it is called as radial loop. [6] A whorl [ Figure 3 ] differs from the loop in the aspect of concentric arrangement of ridges, with two or more triradii in the latter. In all the dermatoglyphic patterns seen, arches show the simplest ridge pattern, which is formed by the succession of one or more parallel ridges which cross the finger from one side to the other without recurving. These patterns usually do not show the presence of triradii, except when the tented arch is present that will have a triradii point near its midline.
Dental caries is a chronic, convoluted, multifactorial disease for which a profusion of causatives such as host and environmental factors have been suggested. The correlative roles of heredity and environment (nature vs. nurture) in the origination and development of dental caries has tantalized clinical and basic researchers for years. There are a great many genetically determined host resistance and risk factors for dental caries. That genes and environment do not act independently of each other is important and the manifestation or extent of heritability may differ with disparate environments. The dental caries pattern is closely alike in members of the same family over several generations, and hence, inheritance of this susceptibility is surmised. There are hereditary traits that change the susceptibility to dental caries in humans. Genetic alterations in the host determinants may add to increased risks for dental caries. Environmental factors, such as diet, oral hygiene habits also play a significant role in causing dental caries. [7] Fundamentally, the pattern of the fingerprints develops in the second trimester of the fetus and it does not alter throughout life. The dermal ridges develop in relation to the volar pads, which are formed by the 6 th week of gestation and reach maximum size between 12 th and 13 th week. Malformations in these areas are impacted by an alliance of hereditary and environmental factors. However only when the combined factors exceed a certain level, can these abnormalities be expected to appear. [8] This threshold theory that has been proposed by the studies of Carter (1969) and Matsunaga (1977) is now commonly accepted. The epidermal ridges of the fingers and the palms as well as facial structures such as lip, alveolus, palate, and tooth bud are also formed from the same embryonic tissue (ectomesenchyme) during the same embryonic period (6-9 weeks).
In dentistry, the significance of dermatoglyphics has been investigated by several researchers. The ectoderm, from which the epidermis is derived from, has a role in the formation of many specialized structures such as the teeth. When an intrauterine dermal damage occurs, naturally a tooth anomaly should be expected.
The genetic message in the genome whether normal or abnormal is decoded at this time and is manifested by dermatoglyphics. Thus, with genetic propensity and additional environmental factors, the susceptibility for caries due to irregularity in the tooth structures like alterations in dental hard tissues, structure of dental enamel and tooth eruption may be represented in the fingerprints namely whorl and loop patterns.
Various studies have discussed a potential genetic contribution to the susceptibility to dental caries. There are numerous familial, pedigree and twin studies on dental caries. Studies on twins have provided concrete substantiation for the role of inheritance. Data on the significance of genetics in the pathogenesis of dental caries have been presented convincingly by studying the caries incidence in monozygotic and dizygotic twins. Study subjects with high resistance to dental caries had a specific immunoglobulin in saliva providing immunity by lysing the cariogenic bacterial cells. It was proposed that this phenotype was inherited and transmitted as an autosomal dominant trait. Numerous studies and reports have also shown significant inheritability for several microorganisms, including streptococci. Thus, genes and genetic malformations that cause abnormal structural organization of teeth and its environment create added vulnerability to dental caries. [8] Investigations show that HLA DR6-1, 2, 3 had a relevant association to dental caries, with increased susceptibility to dental caries, enamel defect, as well as to low dose response to Streptococcus mutans antigens. Two different investigations have shown that genes in the HLA complex are connected with altered enamel development and increased susceptibility to dental caries. Specific allelic variants of these genes could be used as a potential indicator to evaluate the increased risk of dental caries.
In this study, dermatoglyphic data were collected in accordance with the method used by Atasu [9] and Somani, using black duplicating printing ink. The stamp pad or liquid dyes cause smudging and the pattern of the prints are not properly distinguished.
Another option is to take the alginate impression of the hand and pour it in dye stone, but obviously, this method is cost prohibitive. Other methods of recording handprints include photography, scanners, and biometric machines.
CONCLUSION
There is a definite correlation between dermatoglyphics and dental caries. Considering the cost of conducting analysis of the chromosomes themselves, dermatoglyphics can prove to be an extremely useful tool for preliminary investigations into conditions with a suspected genetic basis. Thus, dermatoglyphics can serve to strengthen the diagnostic impression right from an early age. Early detection can aid the clinician to anticipate oral health problems in children and initiate preventive oral health measures at a very young age.
However, further studies with a larger sample size may be advised to evaluate the significance of these variations in the dermatoglyphic features in individuals with dental caries.
